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AVIRULENT XANTHOMONAS-CAMPESTRIS STRAINS PRODUCING XANTHAN 

The invention concerns a bacterial strain which has lost its phytopathogenic character by 
inactivation of at least one virulence gene and preserved its capacity for producing 
exopolysaccharide. 
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& hrc l-i^I^-^S, #^J^J.^^^S, 

3. &#J:£$- 1 4 2 JMt&JMWftfttlttt, *#**-f&*t*.Sfr 

4. &#}^-#- 1 Jf^##^$l#©tft#, JMtfe&-f 

i£ii&£ AzpA ta?&®#t J.*" Ikb, 3kb, WUjU^ 5kb 

fet^^T 40 kb G§ DM 

i& Arc^®#t^-!>" Ikb, 3kb, ##J$A.$.^ 5kb $ DNA E^, 

11. ;MtJi#ftiMfr*t»*#l&*Jltf*, JMM£*-ffc«*t 

12. ;MJt#4Uft4M#*^£jHU&tfWk BI0CAT1016. 
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BIOCAT 1017, BIOCAT 1019. BIOCAT 1021 BIOCAT 1022 Hljt, £t 
ii*H#-^Ji^lfe-f CBS 101940. CBS 101941, CBS 101942, CBS 101943 
#»CBS 101944 i$.$SL&. CBS. 

13. 4 n 13 ^^-^^^^JT+lfell^JI^ 

14. pRPA-BCAT>£*i, H«f^ 9* 13 AMMUMW ft*. 

15. 7 13*^*#JM^#*****M**. 

* l #J 13 t^l^W«i»im H*tiLftMi*n 

17. — *M£&, jMME£f' < &&fr4HMt**| SEQ ID No. 3. 

18. — *Mitat ^^W^^fe^^MLfr*! SEQ ID No. 6. 

19. ^4££?£&^***9)SEQ ID No. 7. 



(exopolysaccharide), fa> 

(Xanthomonas)^ft$t, Z$r &$f& &Jt#-J&$ (Xantlioiaonas 
caimpestris). 

^j*3tjt"#J&ff^$fr3t&^$:#(X. campestris pv; campestris) 

f (Bflartin, 1994, (Res. Microbiol. ) 145: 9 93-97). 

& (Martin, 1994, -k*jL0r&\ 

ej&*3kjHi.l61tflLlLn-tr4lFy#&i Dow Daniels, 1994, #. 
I' ft H ( In bacterial pathogenesis of plants and 

animals), JL Dangl H, Springer Verlag, Heidelberg! 

£ *+Jfe ft ttJMt T &&&4&^ ft , * t * t 

&m#l&3Ml & (Dow Daniels, 1994, *».h#i&). 0N*&ftifc£#. 

ft £BM J t&&&tfs J f-M&-&&ftM( Dow Daniels, 1994, 
^Ji/^sfc; Katzen 1998, ( J. Bacteriol. ) 180: 

1607-1617). SfAM^jAffSfAtA^IJt^tMM AflP& 

(Kamoun ^-f (Mol. Plant Microbe 

Interact) 5: 22-33) #J|irttll^^4frti&tfr&£. 
B«4*i-^f-A#4Mt«&#*ilA (it^t^lWL, HR). ^#^P*M#- 

HR i(jLi|4Mtitni§Wft^M^4l (Dow Daniels, 
1994, >_t#fs£; Yang 1995, ^^4&#&4&jfell.£#/fl 8: 627- 

631). &^$;%MM,$L&i*k.tfa$r'&M,nf (Dow Daniels, 1994, 



i 



&#.-¥-( Osbourn A, 1990, ^WfcL^#§.£#$ 3: 280-285). 

&ii*SM**h£&^&#E&S&&8 (repressor); ci/? ^.Ji, ^$££$1 
&&^»l£^T^m^£#/M&#BM& (Do^ Daniels, 1994, ^JL^T 

•Ji^^-^r^^it^t'^it^jl.J.^^^ (Alfano Collmer, 1997, & 
ft#^& 179: 5655-5662). £&£.&1fJl. fMMklfA* Ralstoimia 

* I^Jt-M$lkT&#'&, efl&AtxH*?* ( Zurek> Bukowski, 1998, 
Acta Mcrobiologica Polomica, 47: 227-241; Alfano Collmer, 
dfe>Ji/5ts£), &&&fcn&&1t%M$fcM&&&&&ft.®L caiipestris 
pv vesicatoria) t < Hugoet f-A, 1998, ( Molec. 

Microbiol ) 29: 1379-1390; Fenselau ^-A, 1992, &f$L$3$L$L%l 
faS-ftM, 5: 390-396; Bonas, 1994, >Jtjl3f-s&) 0 i?&JL&M#.& t& 

Arc HE! (Bogdanove 4f A, 1996, ^#&4&#, 20: 
681-683). lk*i&jtJ9M*l£tt WM^ftf4f^tIi§4iMI4K. *l 

( Zurek et Bukowski, 1998, Acta Mcrobiologica 
Polonica, 47:. 227-241; Mudgett et Staskawicz, 1998, 

(Current Opinion in Microbiology) 1: 109-114; Lindgren, 
1997, $jk$kJ$. #-f#(Annu. Rev. Phytopathol. ) 35: 129-152; Alfano 
%> Collmer, 1997, >Jt/3>p&; Bonas, 1994, :&>-t#fs£). 
~tmte%$$-&%n$i%.$L&lUft1l'&$ hip&® (ArlatfA, 1991, 
^W$tit4fr&)X#$, 4: 593-601), 4K£jMT8i£. **&£#it., 



(Simon ^A, 1989, (Gene) 80: 161-169), *#RMfr*t*.tt >X 

10" 6 J. l(T*i§«4 L iL^4M-f-4iV* : 4 F #- C Berg f-A, 1989, Berg 
^ Howe DNAOflobible DMA), £®l&iM&#<£% 

879-926 31; Craig, k. $1 *f ff ^ fl & V (Escherichia coli and 
Salmonella), Neidhardt g£, ASM 2339-2362 % X 

ib^K / (> US 5, 514, 791 ARUM ) 
«**T^AA«*ifc#IHI**A*it^#**«> (Theillenx 1998, 
Dictionnaire permanent bicxSthique et biotechnologies •[&.4frffe'{S. 
#i|»4*^**4^X#-«],ed Mgislatiyes[iL**.*«], % 1595- 
1648 If X j&HHE* m^t/'i^^W^f^^. 

Hit, ^^^ijt^^^^#-Jfe@t^^^iStm^ 
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ifit % &&tk ( aotocloming ) &g#^*§H#. 1 1€# 

a *£jM£JUft#jMMt ,v 20 ft, ##Jfii& 

t, ifc**lt^aTi*: lit i: & 4 (Enrinia) , 
(Pseodomonas), Ralstomia 

15 £ft£-f-^£4Hfc|fr, £&ji_l3-^. ( Brassica oleracera) 
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JbjMIMfrjfttHMMb***** &&£*j«fe£**J&**&. 
fit, JMrifrft. « Jl-^TJM^ki W «* ^-f-*^*. «**H 

>fc^-^:^^4t^i^^4t ( pynrrylation ) $#JL 

#4Mt1"#*i***.*A»***» **J&*Jlft#., 
£***&* **, *ib*-f * #^^#T3t#^- 

#SJ5f&;&#3, ##4- ft Hi, *t: 

BX0CAT826 $##&4W».> 

Fenselau jfc BonasC 1995, '^&4Ufc&4Mll£4M» 8( 6 1 845-854 ) 
jfc Feeselau 4fA, (1992, ^&4Mft&4Ml££*, 5: 390-396 ) 4$ 
^.T*i******^M^.^^^#t A*pS®$I&U&, & Genebank 
f jiT*****. RQ^M^ft U33548. JMjLft£*J***ti£*. 
$fJk EPAHBI0CAT826 ^IM^M AftB&#T*&. Arlat 4fA 



^a4M^4M8£4M, 1991, 4: 593-601) &%7$f&&t$-&M*? 

^i±^M t #N$*W pRPA-BCAT140 |M 

-® 2 J#T#M$&$J HRPB5 RPA-BI0CAT826 f|#.l«Jl 

DMA ^ifc&##J>|tf &£/fTf - ^^'h*i&|Hri)«JUWtJl4HI 

-@ 3 «S*T0M*i£*$l HRPC2 RPA-BIOCATO26 ft&iXJl 

DNA £pi£&##iS!| ^«dt^*«4H^<l4iJUUilt4H^A 

^£4&#i^£4&#$&#, *Ui» Ausubel ^A. 1987 + (^&4&#lS 
^>5r& (Current Protocol in Molecular Biology), John Wiley and 
Sons, Ml Maniatis f-A, 1982, fr^MJk' (Molecular 
Cloningra laboratory manual), ^JtS$-^4&rJt, Coligan ^A. 

1997 4- ( < 3r6JSW l HM'fo3r* (Current Protocol in Protein Science) 
John Wiley & Sons ) #Nit&ti. 

RPA-BI0CAT826 $ Rhodia Chinie ttft&f <<? Qfelle factory, 

RTAM), fc&&®&&%&^m#&&tffi%M®.^faM&% 0 RPA- 
BI0CAT1016, 1017, 1019 1021 CBS, CBS 

101940. CBS 101941. CBS 101942, CBS 101943 CBS 101944. 

2. MSXJg-jMk 

#4MNM&t4$ MSX #4M^Mf: 0.2g/l 1.2g/l 



NH 4 N0 3 ; 7.3g/l tfPOj 0.25g/l MgS0 4 . 71 2 0, lg/1 f 15g/l' & 

ff JSDtJST ( Bacto-Agar) $ 10g/l 9 Jf *M fUMMMMfc- 

#4UMM»*4#*4JUf#*ltt»^ 5*Lt^t, /53##$| 10%fit<&& 
#3|#&fit pH -MrfiJ pH7. 2. 

J-K^L DNA A$ BEX t#W&^#^J-M> ( 0D660 0. 4). 

# 40ml 18 11.9iil TE 

John Wiley and Sons, >X 630m 1 HHSDS 

gj&&m> &j&-&;fcA63pl 20mg/ml#§#&g|K. 37t! #f 1 
iaA 2. 1ml 5M fit NaCl ^>&, 1.7ml &Jlf -f 0. 7M NaCl 3&>&t 

fit 10%CTAB, #|£>H&^4&& 65€£Tf 10 $f-^fit&#/#& 

# (24: 1) ( 25: 
24: l)^#dat#^^H, ft-t%ffa^ 0.6 fafo&lJt^. *•& 

( 10 000 #/^5^#) ##^fi§2^^ 70%fit&#2»J£iN^ # 

2ml fit TE t> &£-?M»A 25 M 1 5ag/ml 
37€&f 1 ^i^/t.^/^^^^^, itit^A 0. 1 4M*tt 3Efl 

2. 5 ^fit ^##-t^t^ DNA # 14 000 

5 4MM¥$)tiK&/8 70%6t^^^-, -f*J&, 0. 5nl 

fit TE t. 

g&fljl 

RPA-BI0CAT826 It lhrpC2 E 4$ 

£t$S|4& XcC2.3(SEQ ID No. 1) XcC2.4(SBQ ID No.2)J& KPA- 
BI0CAT826 fit J£- 8 DM PGR *f 8 *t % &L #H RPA-BIQCAT826 

«MtJ-$MDNA, #£.?CR&Mty$tffi, ^t^Mf lOOng^i^LDNA, 
40pmol 6t^— 0. 2in£a dNTP 1. 25U Pro ( Boehringer 

Mannheim), 50 |i 1 iUWMI>fl SSCflMT 5 ^#J&, 

^•fit^it 30 >Nt3?:, ^H^fe^ 94r^f 1 63 
( #-#3?:£4fc, 0. 5TJ ) T 1 dMK 72t: 1 itffr. #T^fit 
15*##fc&94t:Grf l^Hfr, 48€ 1 d4f>i2Ul 72 € 1 72 

u 10 dHf. l. 2kb atrV 4&&i#^J^£yUi$#^ 



&T*&J8ti Qiaex ( Quiagen) «#&4&o £ jt«]/?3 

EcoRV ft pZERO-1 ( Invitrogen BV ) f. f? ( E. coli ) 

*#. JMHO J&, &#^#&»^T 1.2kb jttr. 
ft**** pRPA-BCAT91 ##^Jt^*6§#>^ii^#^* (Genome 
Express, Grenoble, & g ). #0r#^l$l/f^J ( SEQ ID No. 3) 
$$^^M&&ML^ift{%hTvC2M-mJ$H ( Fenselau f^, 1992, 
^>&«£4&#lJ.#$, 5: 390-396) 61% hrpC2 

n88b P 87%$$-&'}k. ®w^m^®&A®u? 

H%m-to&1lt&1&%ft^&&&&$.fttis HrpC2 £-6**1 fife***- 

RPA-BI0CAT826 HrpAE^^lr 

4h itit^il RPA-BI0CAT826 IW^Mi^iL^MMS. 
% pL3o 6§Jt^tT#^mS^l, 

hrpB8 hrpAl 6. 6kb tig EcoRV Fenselau 
f-A, 1992, ^&4frJ^4fcfe.£4M. 5: 390-396). 

titffi II 4fr XcvA15 ( SEQ ID No. 4 ) XcvA18 ( SEQ ID No. 5 ) & 40pEiol , 
pL3o Jf^L^k ( 40ng), 0. 2nM tilNTP 1. 25U Pro ^.^^ ( Boekringer 
Marnittieiii), 50 p 1 ftiUr^ftSt^*.. i&it PCR HRPA1 

95Tlt$t5fr$fr&> 30 ^H^^94€^-f 

30 $Ht, 55€T 1 72"C 1. 5 dNK 721? 10 

#f Jfti 664bp / e 4MME*MtJUUi, &>64Ht/fl Qiaex ^ 
(Quiageni) 

$ 100 EcoRI 10 n g ® BI0CAT826 DMA & 

37T>>H4fc 16 'M*. &J&#J11M&*& DMA 3 ^SH^JllC.^ 

HRPA1 JMhfc&jft EcoRI Jt Jtft&K EcoRI >H4fc^*^H4l^ 

j^-t#^^, ##2»J Hyboradl N+J^ ( AmershaiE ) Jt, 
$ A Ready-To-Go i&M M Pharmacia Bioteclh 32 HRPA1 
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£3M&&&&*. ^ 0. 55% SDS; 6% SSC; 0. 25%MM$$H t, 55 
*Ci£#&£ 19 4»U", 0. 2 SSC 0. 1% SDS 55*CT&$", # 

^-80^C T*# A 19 'Mtf. JR^6§JL#4L B Ji^^-f-^*.'^3t 
7. 3kb. 

$ 1000 #-f£6$ EcoRI # 100 p g ft RPA BI0CAT826 

&J&-t#3&j&, 7kb #J 8kb ^^jTaLftE^T, &i&#$. 

(J$& Spectrum Medical Industries ft Spectra/Por ft) t il.it 
&&J&#DM^t#$-$&» # DNA i?M EcoRI 

JQ4F4MM$&@$- ( :M&$H&# (United States Biochemicals )) 
&4tft pBlueScript II SK < Stratagene ) 10 P 1 

16€^f 14 'M#j£, $ 1/10 ft&^iiitfe#.Jl#4fc 
*JS&#f^ DH5alpha &fjfe. &J9 HRPA1 ^#^##^&fti$ff 
&&*4>4f*.ft 3 000 <f$Hfrfc. # 12>/4|8**i#tt>IH*i 
# 100P g/ml #.1HNt*ti LB ^^ttW. 12 >h&>M& 

ft>ft&, HRPA1 if it DNA ^&j^#it#jfi&ft EcoRI $ 

Bft4:#iu^*£#&£ft:fc.ft 7.3kib Jiwil. 4M£*tflt 

^Mn^&H # 2. 7kb ft SacII X$t#» 1.6kb ft SacII it 
ft£&aM/B SacII flfriff£tt pBlueScript II SK &4M>* 
pRPA-BCAT135 pRPA-BCAT134 #&J9^&#&##4ill4( Genome 
Eopress, Grenoble), $k%&Mlffc 1818bp ftT^ME ( SEQ ID No. 6), 
£*«*£llJM5*?i*£* J P-Jfetf HrpAl #6 

( Fenselau f-A, 1992, ^IfcMt&iMRXJM, 5: 390-396) 
85%ft— 

3 

£ I RPA BI0CAT826, J^2-^IULft^l#*ft$^: 
if it# pRPA-BCAT134 ft—<fJMM» pRPA-BCAT91 ft-*Jj flt ( £M 
m 1 ) PJQ200SK ( Quandt Hynes, 1993, (Gene) 127: 

15-21 ) t iMMhft* ^ hzpAl-C2$k$L* M Ncol 4r*F" pRPA-BCAT91 



I ( ftlemotf JUt) * 25p Efl dNTP #&T, 30"C« 15 ^ 

n &/^%/%-ftM&tt$%Jz, ##&&jtffj 40pi 

/8 20#->^XbaI 37€*hM#&, 20 Apol 50€& 

^. Ej&AlbMllfc^ 1.2kb$ifJt QuiezIIitiN&(Qiiiagen) 
®*t. #$#$3T&£Mk&^ 1.3kb tis pECAT134 fi§ Rsal-SacII tflfc. 
#att^>i $:i&W»J$ SacII Xbal ir^^l pBlueScript II SK 

pRPA-BCAT139 -4U&+A*f MM****? 4Agnf/- 

Gm3M§fc# 2. 5kb Sacl-Xbal $ &M&JLVk$U% SacI Xbal @Mr 
PJQ200KS to #aW#*t<M# pRPA-BCAT140. &>ht&& 

^^itn^^.^7^M^nfk^4-^M^> ***** 

fft sacB £*&##«TJ9 *.fl«*fc1f#^**Tjfe 

i|it#^#pIPA-BCAT14Qjf&$|Afg RPA BI0CAT826 H#t- 
# EflSX ##&t^# PRPA-BCAT140 ft DHSalpba JfJlMtft&jfc&tiJMF- 
4fr 40 p 1, -Mf pRK2Q13 Jf&$l HB101 &^&&&$#§&#4& 40 p 1 
(Ditta f-A, 1980, Proc. Natl. Acad. Sci, USA 77: 7347-7351) 
?Hffct-Ml6tl RPA - BI0CAT826 tt*M*#4fr 40 p 1, MSX #J&3&#-& 
Jt>&^„ SQVmt 24 «Mfc&, #6^^T pRPA-BCAT140 >£&#5f jfc 
£*4J&1f£feM'4' 15P g/Ml fiffiSX *jM#£JJMt*Mb 

i +3rMJlLib*t mi *MM#&M-HUMt s 

*fr * ft 45 &&#£$U&$£fi( 90 H 100% 

#*L^ 300 'Mt&M^ 15 p g/ml A***!* MSX *MJ*#- 
&jLi£##A*#t j&J&Jfl EcoRI-BamHI jft4M*&fl*£ HRPA1 
ilte DNA ^*£&^#;*L#§ 40 ^3&#. 2SJS#§^i^.«i!^Sf^ 
€ RPA-BI0CAT826 AfopAl-C2 & 

#T 5^jtMf-^i§$4t: RPA BI0CAT$#. 1016. 1017. 1019. 1021 
1022. 
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&&#I4 

RPA-BI0CAT826 #^ A hrpAl~C2 ®t<k$h MM DMA 

iiit^# EcoRI , BanHI EcoRI-BamHI >H4fc^S& DNA 
HRP3'A1> HRPB5 HRPC2 RPA BIOCAT 

1016> 1017, 1019, 1021^ 1022. 

HRP3'A1 #:#^5tit# pRPA-BCAT134 MM 1. 6kb SacII #4^** 

HRPC2 ##^5tit# pRPA-BCAT91 MM h 2kb EcoRI-Xbal 

HRPB5 #:#^.itit# pRPA-BCAT129 MM 1. 5kb BaaHI Jflt^JH 

XJf^^^MJS^-- ^T^Mt (SEQ ID No. 7), ^Mfr^JM^J-^ & 
£##J&f|l|bM£.&^&^£#^ HrpB5 ( Fenselau f-A, 1995, 
^WfiWi#l > 8: 845-854 ) 77%^—^. 
£ 1. 3 J. 1. 9kb m RPA BIQCAT826 fffttt BamHI M-ffl&L DNA 
pBlueScript II SK&&t> #&J««fl 2 tfH^^^^^ HRPB 
&^&4Mf^J PRPA-BCAT129 Jf£*. II 4fr RST2 RST3 ( Leite 
f-A, 1994, >&/fl ( Appl. Environ. Microbiol.) 

60:1068-1077) 1%M&W& pBlOg ( U. Bomas, -fAJ&& ) slit 'PGR ^ 
3£#HRPB |§L#. Jf^-pB10g^l#^#t^lrT.^W»#-^f» 

hrpB E^t> forpAl 7.3kb BamHI 

pBlueScript KS ^ ( Feraselao f-A, 1995, ^f>4fc4fr«t^.^X#J8, 
8: 845-854). 40puol 50ng pBlOg , 0.2saM dNTP 

1.25U Pro (Boehringer Mannheim ), 50 ji 1 it# 

^^>^t3t#PCR^o 95€^-f 5^#^, ft^HTibl»t 24 >h 
#Jf, ^#^&&95€&f 30$Ht, )K^9^t70T:-63t; 
J$£4fc 0. 3t: ) T 40 INK 72€ 1 ^Hf, 4fcT*.tt 6 >Hti&£fe& 95 
30 63^40 72 tn fcj&Jt 72^5 dHK # 



ii 



840bp &&%f i &&#m&&NL£frtiLM Qiaex &Mlk ( Quiagen) 

#L#lt.#ft-5L!JI, ft$ "Megaprisae DNA Amershaii ) 

#^#iM&# DMA ^SWWl DNA ft 

$^£3Mr*ltJLMMIJ&. ##^J Hyboiad ( Aimersham ) -t, & 
0.5M ^^^M.?t*.^ 7% SDS ( 115ml 1M Na^HI^, 84. 6ml[JPU§]I!fl 
NaH 2 P0 4 , 200ml 28 JL SOS) &ilft*$:&i&t&"f. ##-fcft## 
& lOOt: »"f 5 -illLf ^TUf 5 , 12ml 

&t, lOOTZflFT 5 &T&#>&^i§J&>&. 65€#& 6 J«I 20 

1% SDS ft 0. 1M>#& 42. 3ml IfiflNajjHPO^ 57. 7ml 
11S NaH 2 PQ 4 , 900iil fcfr 10 it SDS ) + 2» 10 f»J 15 S^iL 

M HRPB5 IMW#3|ft&& ( S 2) *f" RPA-BIGCAT826 # 

ft$ EcoRI 94b#**&4H'£*.* 4.8kb, $ BamHI jj|tt#> EcoRI- 
BamHI $4iSft#-f->& 1. 6kb. i&##^J§ Arlat ( ^-f &4&$t&4&fcl 

1991, 4: 593-601) J^#^ ft ^^^JL^^-ft hrpB5 
ft£#o£-&ft. 0W&ft RPA-BIQCAT MM* SUlTA^*-* HRPB5 ft& 
i&J?&*RPA BIOCAT If $11016. 1017. 1019. 1021 1022 ft 
&$l&t#^7 ^ hjrpAl-€2Sk$L.&.-$Lib ( R 2 XJL^T RPA-BIOCAT ff 

&/^#^ft*£#3U 

m HRPC2 JMtAMHUMME. ( Q 3) RPA-BI0CAT826 f$ 

#, ft/fl EcoRI $4fcft 5. 5kb, JQ EcoRI-BamHI $4fcft 
4f-§-£2.6kb. Arlat ?A(^Jfc4Mfc&4Ml£4Ml. 1991, 

4: 593-601) #r#£] ft® ^^##-l&l|»^^^€#ft hrp 
^Hft^Lft (Fenselau^A, 1992, ^&4&&&4M83.#*i , 5: 390- 
396) ift»iSljL*N*3.ti hrpB5 &Eft£>CM--&:ft. * RPA BI0CAT tfft 
1016. 1017. 1019 1021 0f#4|ftJlUl, ftJl EcoRI >j|4fcft&£#-f- 
* 7 3J 8kb 3J3|, IS EcoRI-BamHI ^4bft#-f-^ 4. 4kk :fe>® 1 
ft®t$, 5&#M3M§ RPA BI0CAT $#. 1016. 1017. 1019. 1021 1022 



M HRPS'Al ft IULM1, #-f RPA-BXGCAT826 ft 

M BcoRI-BasaHI i^M^^^fe 7.3kb. RPA-BIGCAT tf& 
1016. 1017, 1019 1021, 4. 4M>. 

5: 

RPA-BI0CAT826 ^ hzpAl~C2^t^M^^S^^ 

& J $'M.$t$l (Brassica oleracera var. captiva cultivar Siria) 
£$t4f4kjliK& 9 )k Clause Sementces ( av. Lucien Clause, 91221 
Braigny-sur-Orge, &m ) 3k#&#^«. *»*T§S[ , | , ft*Ai 4 L** 

25*€14 55J&3U&, >*&^^;£3S^(4Q00y/ii); 25 

CIO 'hit, 60ftS&. «*4WfrJ&*M 13 it. # 

io 8 ^^/mi) t^^#^l^^. anw-*fe*MM«* 

& Clause Semeeces ^£4tt^£it#>Jfe1t*Mk* 
&$**Jt#*&**1fiWMHl& ( B229RI *#f«PA-BI0CAT381, B230RII 
H#=RPA-BI0CAT382). p9te#J&fe#&#^£&4&^##, & Clause 
Semences * *«4Mfr 

(2963 ^#.=RPA-BI0CAT379, 63C2AM H#=RPA-BI0CAT380 ). 

(v#jt64frftX 12 *» 14 *J-£«iT: o, 

1, MAttllK&tP&fc; 2, ^'hf 0. 5 -f-^rjL^; 3, «^a54 
1.5^*ift*4 4, #lt*.-f 1. 5 5, •tJf^/"^^., 

***** ( * 1 X 
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+12 it 


+14 it 


BIOCAT 381/382 


0 


0 


BIOCAT 379/380 


32 


39 


BI0CAT826 


28 


34 


BIOCAT 1016 


4 


4 


BIOCAT 1017 


5 


5 


BIOCAT 1019 


2 


3 


BIOCAT 1021 


1 


1 


BIOCAT 1022 


4 


5 



£M RPA-BI0CAT826 H#&#$l&*t^ ##8Mfc^> ^^M^ 
6 

4t RPA-BI0CAT826 forpAl-C2 

40ml 

& ISflSX fIBt 24 <MHH*#-J£. £ 500m1 =lttt 
A 100ml MSX J8£#*3#J:ttftrif (0.4ml 01)860=0.25 

) 30r**J*#- ( 200 #/^ )6m JpLjfe 40 &##4& 

4 150ml ^ftflft&g*. itH^, %f%mM$LfeM 70ml #!»>fr&iS§&, 
*jM^tft4f-*Mf*.tf#*. J9 RPA-BI0CAT826 f#.^f^^^ 

RPA-BI0CAT826 A A^^#&4fr*#Mt ti*&*»4t. 2 
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4t 2: RPA-BI0CAT826 A tep4l-C2*tlk&Q1tMLBL&.f t &jl. 





(&) 


<x 


BI0CAT826 


0. 323 


8. lxlO" 3 


RTOCAT 1016 


0 362 


9 OxlO 3 


BIOCAT 1017 


0. 366 


9. lxlO" 3 


BIOCAT 1019 


0. 371 


9. 3xl0" 3 


BIOCAT 1021 


0. 334 


8. 4xl0~ 3 


BIOCAT 1022 


0. 329 


8. 2xl0" 3 
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<L10> RHODIA CHIMIE 

<i2o> ri$mto**ij%m$*mt # 

<130> BFF 95/0315 

<140> FR 9907963 
<141> 1999-06-22 

<160> 7 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 20 
<212> DNA 

< 213 > AX##I 
<220> 

<223> AX^?!|«: 91* 

<400> 1 

aaattcgtca agggtgatgc 20 



<210> 2 
<211> 20 
<212> DNA 
<213> AX^^J 

<220> 

<223>AX##}$£: 

<400> 2 

gttccacctg gtcgacaagc 20 



<210> 3 
<211> 1189 
<212> DNA 

<213> **)HtM« 
<400> 3 

aaattcgtca agggtgatgc gatcgccggc ctggtgatca ccatggtcaa catcttggcc 60 

ggcatcgtrgg taggcgtgac ctaccacggc atgagcgcgg gcgaggccgc caaccgcttt 120 

gcgatcctgt cggtaggcga tgcgatggtg tcgcagatcg cctcgctgct gatctcggtg 180 

gcggccggcg tcatgatcac ccgcgtcgcc aacgagaatg aaaccaagat cagctcgctc 240 

gggctcgaca tcggccgcca gctcaccagc aacgcacgtg ccttgatggc agcgagtgtg 300 

ctgctggcct gctttgcgtt cgtgccggga tttccggcgc tgctgttcct gctgctggca 360 

gcggcggtcg gtgccggggg ctatacgatc tggcgcaagc aacgcgacac cagcgggagc 420 

gatcagcccg cactgccatc aaccagccgc aaaggtgcca aaggcgatgc gccgcacatc 480 

cgcaagagcg ccccggattt cgcctcgccc ttgtcgatgc ggctttcgcc gcaactggct 540 
gcacggctcg acccggcgct gctggatcag gcgatcgaaa gcgagcggag gcaattggtc 600 

gagctgctgg gattgccgtt cccggggatc gcgatatggc agagcgaatc cctgcagggc 660 
ctgcagtacg aagtgttgat ccacgatgtg ccggaaaccc gcagcgcgtt gagcgatacg 720 

gcggacatgc agaaagcgct ggcccaacaa gccatcgcac cgttgcatgc acgcgcgcat 780 



I 



ctgttcgtcg gcatccagga gacgcagtgg atgctggaac aggtgggcgc ggactatccc 840 
gggctggttg cagaggtcaa caaggccatg ccagcccaac gcatcgccga tgtgttgcgg 900 
cgactgctgg aagaacgcat cccggtgcgc aacatcaaga gcatcctgga gagcctggtg 960 
gtgtggggac cgaaggaaaa ggatctgctg atgctgaccg agtatgtgcg etgcgatctc 1020 
ggccgctatc ttgcgcacac cgcgaccgca ggcaccggac agctgcctgc ggtgatgctc 1080 
gaccacgccg tggaacagtt gatccggcag tcgattcgcg ccacaccggc cggcaatttc 1140 
ctggcgctgc caccggagca ggccaatcag cttgtcgacc aggtggaaa 1189 



<210> 4 
<211> 20 
<212> DNA 
<213> AX#?j 

<220> 
<400> 4 

gatccaacag ctggacaacc 20 



<210> 5 
<211> 20 
<212> DNA 

<220> 

<400> 5 

aacggaatct tcgacaggcc 20 



<210> 6 
<211> 1818 
<212> DNA 

<400> 6 

atggcatacg cctgtcctcc agttcaccgc catcgacgcg cgccgttggc cgctgccttg 60 
ttgcttggct tgctgccgct gctgccgccg catgccaacg ccgcgtcggt gccgtggcac 120 
tcgcgcagct tcaaatacgt tgccgaccgc aaggatctca aggaggtgct gcgcgacctg 180 
tccgccagcc aatccatcac cacctggatt tcaccggagg tgaccggcac gctcagtggc 240 
aaattcgaag ccactccgca gaagtttctc gacgatctat cgggcacgtt cggttttgtc 300 
tggtattacg atggctcggt gctcagaatc tggggcgcga acgagaccaa gaatgcgacc 360 
ttgagtttgg gcgctgcatc gacgagtgcg ctgcgcgatg cgcttgcgcg catgcggctg 420 
gacgatccgc gctttccggt ccgttatgac gagacagcgc acctggcggt ggtgtcgggc 480 
ccgccgggtt atgtggatac cgtcgcggcg atcgccaagc aggtcgagca ggtcgcgcgc 540 
caacgcgacg ccaccgaagt gcaggtgttt cagctgcatt atgcgcaggc ggccgaccac 600 
accacccgca tcggtggtca agacatccag gtgccgggca tggccagcct gttgcgcaac 660 
atatacggcg tgcgtggcgc gcccactgcg gcgctgcccg ggccaggcgc gaatttcggg 720 
cgtgtgcaac cgatcggcgg tggctcgtrcc aataccttcg gcaacagcgg tcagcgccag 780 
agtggcggca gcggcattct cggtttgcct gcgtcgtggt tcggcgctgg gtcgccgtcc 840 
gagcgggtgc cggtcagtcc gccgttgccg ggcagtggca atagcgccaa tgcgccggcc 900 
agcgtgtggc cggagatgag ccaggccaga cgcgatgcgc cgctggcggt ggacgccggc 960 
agcggcggtg agctggcatc cgacgcgccg gtgatcgaag ccgacccgcg caccaacggc 1020 
attctcattc gcgaccgccc cgagcggatg gccgcctatg gcacgttgat ccagcagctc 1080 
gacaaccgtc ccaagctgct gcagatcgat gccaccatca tcgagatccg cgacggcgcc 1140 
ccgcaggatc tcggcgtgga ctggcggttc cacagccggc gtgtggatgt gcagaccggc 1200 



2 



o 

o 



gacgggcgtg gtggccagct tggctacgat ggcagcttga gcggtgcagc agccgccggt 1260 
gcagccgcgc cgttgggcgg gacgttgacc gctgtcctgg gcgatgcagg gcgttacctg 1320 
atgacgcgcg tctcggcgct cgagcagacc aacaaggcca agatcgtctc eaccccgcag 1380 
gtggcgacgc tggacaacgt ggaagcggtg atggaccaca . agcaacaggc attcgtgcgt 1440 
gtcagcggtt atgcatccgc cgacctctac aacctgtccg cgggtgtatc gctacgcgta 1500 
ttgccaagtg tggtgccggg gtcgccaaat ggtcagatgc gcctggatgt gcgtatcgaa 1550 
gacgggcagt tgggcgccaa taccgtcgat ggcattcccg tcatcacctc cagcgagatc 1620 
accacgcagg cettcgtcaa cgagggccag agcctgctga fccgccggtta tgcttccgac 1680 
accgatcaga cagatctgaa caacgtcccc gggctgtcca ggattccatt ggtcggcaac 1740 
ctgttcaagc atcgccagca gagcgggtcg cggttgcagc ggttgttcct gctgaccccg 1800 
catatcgtct cgccctga 1818 



<210> 7 
<211> 702 
<212> DNA 

■«»^ ******* 

<400» 7 

atgcgtcttt ggctgaggtc cacaccggaa gcggtcggcc ttgactgcga ggtcatccca 60 
cgcgaggcat: tggcctgtgt gctggaaetg gacgcagcgg gtgcacaggt gcacgcgcgt 120 
tgcgcgcagg cgctrggcgga cgcccagacg* cgtgcgcagg cgctgctcga cgctgcccaa 180 
cggcaggccg aggccatcct tcaggatgcc cacgacaggg ccgagcgcag tgcacgcctg 240 
ggctatgccg ccgggctgcg ccgtcagctc gacgcgtgga acgagcgcgg cgtgcggcat 300 
gccttcgcgg cccaggacgc cgcacggcgc gcccgcgagc gcctggccga gatcgtcgcg 360 
cacgcctgcg agcaggttct gcacgggcac gatcctgcgg cgctgtacgc gcgcgccgca 420 
caggcgctgg acggcgccct ggacgaggcg aacgccctgc aggtgagcgt gcatcccgat 480 
gcgctggacg atgcacggcg cgccttcgat gcggccgcag cggccggcgg atggagcafcg 540 
ccggtggaac tgtgcggtga tacgactctg gccttgggtg cctgcgtgtg cgaatgggat 600 
accggcgtgt tcgagaccga tctgcgtgat cagctgcgca gtctccggcg cgtcattcgc 660 
cgcgtgttgg ccacgccgca ggcggtgccg gatgcttgct ga 702 



o 
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